couplings. These signals were denoted as one signal.
High-resolution ESI mass spectra were measured on an Agilent 6210 ESI-TOF device (Agilent Technologies). HPLC grade solvents were used with a flow rate of 2-4 µL/min.
Tandem MS and infrared multiphoton dissociation (IRMPD) experiments were performed on
an Ionspec Q FT-7 (Varian Inc.) equipped with a 7 T superconducting magnet and a Micromass Z-spray ESI source.
Fluorescence spectra were obtained on a LS 50 B luminescence spectrometer (PerkinElmer) using excitation and emission slits of 10 nm widths. Suprasil fluorescence cuvettes (1 cm x 0.4 cm path-length) were used.
The UV/Vis measurements were performed on a Cary 50 Bio photospectrometer (Varian) equipped with a xenon lamp. Solvents with HPLC grade or better and Suprasil glass cuvettes with a path-length of 1 cm were used.
EPR spectra at X-band frequency (ca. 9.5 GHz) were obtained with a Magnettech MS-5000
benchtop EPR spectrometer equipped with a rectangular TE 102 cavity and TC HO4 temperature controller. The measurements were carried out in synthetic quarz glass tubes.
Spectra were processed with ESRStudio.
Melting points were determined on a SMP 30 (Stuart) instrument. Melting points are uncorrected.
Electroactive macrocycles and rotaxanes in CH 2 Cl 2 solutions were oxidised with Fe(ClO 4 ) 3 by stirring the suspension under argon atmosphere for several minutes. Fe(ClO 4 ) 3 shows very low solubility in CH 2 Cl 2 and can be filtered off after oxidation. 
1-(Anthracen-9-yl)-N-(4-(prop-2-yn-1-yloxy)benzyl)methanaminium tetrakis[3,5-bis(trifluoromethyl)phenyl]borate
9-Anthracenecarboxaldehyde (413 mg, 2.0 mmol) and (4-(prop-2-yn-1-yloxy)phenyl)-methanaminium chloride (395 mg, 2.0 mmol) were dissolved in dry ethanol (40 mL), treated with NEt 4 (0.2 mL, 1.5 mmol) and the mixture was heated to reflux for 4 h under Ar. After cooling to room temperature, NaBH 4 (189 mg, 5.0 mmol) was added at 0 °C and the mixture was stirred overnight under Ar. Afterwards, saturated NaHCO 3 solution was added to quench the reaction, the solvent was removed under reduced pressure and CH 2 Cl 2 (30 mL) was added. The organic layer was washed with brine (3x30 mL), dried over MgSO 4 
Synthesis of macrocycle TTFC8 and [2]rotaxanes 1 and 2

Macrocycle TTFC8
A solution of CsOHxH 2 O (302 mg, 1.80 mmol) in dry MeOH (5 mL) was added to a solution 
1-(Anthracen-9-yl)-N-(4-((12-(4-(prop-2-yn-1-yloxy)phenoxy)dodecyl)oxy)-benzyl)methanaminium tetrakis[3,5-bis(trifluoromethyl)phenyl]borate (S10)
Hydrochloride S9 (130 mg, 274 µmol), 9-anthracenecarboxaldehyde (56.6 mg, 274 µmol) and NEt 4 (29 µL) were dissolved in dry EtOH (10 mL) and heated at reflux for 6 h under Ar atmosphere. After cooling to room temperature, additional EtOH (15 mL) and NaBH 4 
Mass spectrometric data
Cyclic voltammetry and digital simulations
Redox-potentials reported in this study were obtained by cyclic voltammetry. All measurements were at least conducted twice. Measurements were carried out in dry and ) couple was used as the internal reference for all measurements to ensure maximum comparability. Energy differences were calculated according to the equation ΔG = n F ∆E. 
The simulated shuttling mechanism is described by the following equations (C1)-(C3): 
